Allosteric activation of rat liver cytosolic 3-hydroxy-3-methylglutaryl coenzyme A reductase kinase by nucleoside diphosphates.
Extensively purified rat liver cytosolic 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase kinase was used to examine the role of ADP in inactivation of HMG-CoA reductase (EC 1.1.1.34). Solubilized HMG-CoA reductase was a suitable substrate for HMG-CoA reductase kinase. At sufficiently high concentrations of solubilized HMG-CoA reductase, reductase kinase activity approached that measured using microsomal HMG-CoA reductase as substrate. Inactivation of solubilized HMG-CoA reductase by HMG-CoA reductase kinase required both MgATP and ADP. Other nucleoside diphosphates, including alpha, beta-methylene-ADP, could replace ADP. HMG-CoA reductase kinase catalyzed phosphorylation of bovine serum albumin fraction V by [gamma-32P]ATP. This process also required a nucleoside diphosphate (e.g. alpha, beta-methylene-ADP). Nucleoside diphosphates thus act on HMG-CoA reductase kinase, not on HMG-CoA reductase. For inactivation of HMG-CoA reductase, the ability of nucleoside triphosphates to replace ATP decreased in the order ATP greater than dATP greater than GTP greater than ITP, UTP. TTP and CTP did not replace ATP. Both for inactivation of HMG-CoA reductase and for phosphorylation of bovine serum albumin protein, the ability of nucleoside diphosphates to replace ADP decreased in the order ADP greater than CDP, dADP greater than UDP. GDP did not replace ADP. Nucleoside di- and triphosphates thus appear to bind to different sites on HMG-CoA reductase kinase. Nucleoside diphosphates act as allosteric activators of HMG-CoA reductase kinase. For inactivation of HMG-CoA reductase by HMG-CoA reductase kinase, Km for ATP was 140 microM and the activation constant, Ka, for ADP was 1.4 mM. The concentration of ADP required to modulate reductase kinase activity in vitro falls within the physiological range. Modulation of HMG-CoA reductase kinase activity, and hence of HMG-CoA reductase activity, by changes in intracellular ADP concentrations thus may represent a control mechanism of potential physiological significance.